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Description 

The invention relates to a method of manufacturing 
a semiconductor memory device comprising a semicon- 
ductor element and a capacitor whereby said capacitor 
is provided on a surface of a semiconductor body com- 
prising the semiconductor element in that consecutively 
a lower electrode, an oxidic ferroelectric dielectric, and 
an upper electrode are provided in such a way that the 
upper electrode does not cover an edge of the dielectric, 
after which an insulating layer with superimposed metal 
conductor tracks is provided. The invention also relates 
to a semiconductor memory device comprising a semi- 
conductor body with a semiconductor element and a ca- 
pacitor with a ferroelectric dielectric. 

Such a method is suitable for manufacturing a sem- 
iconductor device which can operate, for example, as 
an electronic memory in a computer. The semiconductor 
body then comprises very many semiconductor ele- 
ments and capacitors. Capacitors having a ferroelectric 
material as a dielectric form non-volatile memory ele- 
ments. When an electric field is applied across a ferro- 
electric material and removed again, a permanent po- 
larization of the material remains, depending on a direc- 
tion of the electric field, i.e. the ferroelectric material re- 
members the direction of the electric field. Especially ox- 
idic materials such as, for example, lead titanate, lead- 
lanthanum titanate, and lead-lanthanum-zirconium ti- 
tanate exhibit ferroelectric properties. 

EP-A-448151 discloses a method of the kind men- 
tioned in the opening paragraph whereby a capacitor 
with a lower electrode comprising platinum, a ferroelec- 
tric dielectric, and an upper electrode comprising plati- 
num are provided on a semiconductor body. Lead-zir- 
conium titanate is used as the ferroelectric dielectric in 
that case. The semiconductor body also comprises a 
switching transistor which is connected to the capacitor 
by a metal conductor track of TiW and Al which is pro- 
vided over an insulating layer of silicon oxide. 

It is found in practice that a device manufactured by 
the known method described is comparatively slow and, 
for example, shows an access time which is longer than 
100 nsec. 

The invention has for its object inter alia to provide 
a method by which a device with a shorter access time 
is made. 

According to the invention, the method mentioned 
in the opening paragraph is for this purpose character- 
ized in that the edge of the dielectric not covered by the 
upper electrode is covered with a coating layer which 
functions as a hydrogen barrier during a subsequent 
heating step in an atmosphere which contains hydro- 
gen, and in that then the device is heated in an atmos- 
phere that contains hydrogen. 

It is found that the manufacture of a device by the 
known method leads to free or "dangling" bonds being 
formed in a surface layer of the insulating layer when 
the metal conductor track is formed on this layer. In the 



known method, the device cannot be heated in an at- 
mosphere containing hydrogen in a usual manner in or- 
der to bind these dangling bonds with hydrogen and thus 
to neutralize them. In fact, the oxidic ferroelectric mate- 

5 rial would also be heated in an atmosphere containing 
hydrogen then and be reduced to form an electrically 
conducting material. By covering the edge of the dielec- 
tric not covered by the upper electrode with a coating 
layer which is practically imperviableto hydrogen before 

10 heating in an atmosphere containing hydrogen, upon 
which heating takes place in an atmosphere containing 
hydrogen, the dangling bonds are neutralized. As the 
coating layer, for example, a silicon nitride or a silicon 
oxynitride layer is provided. The access times of approx- 

15 imately 100 nsec may then be reduced to less than 25 
nsec. 

A small quantity of hydrogen may diffuse through 
the upper electrode and reduce the ferroelectric dielec- 
tric situated below the upper electrode. An upper elec- 

20 trode made of an oxidic conductor such as 
La 0 5 Sr 0 5 CoO 3 , may also be used. Such an upper elec- 
trode could also be attacked by the hydrogen. Prefera- 
bly, therefore, the coating layer is provided over the en- 
tire upper electrode. 

25 Preferably, the method according to the invention is 
characterized in that for the coating layer a CVD silicon 
nitride coating is provided at a temperature of 700°C or 
800°C. Such a silicon nitride forms a very good barrier 
against hydrogen while this silicon nitride is often used 

30 in practise as a passivating. Silicon nitride forms a very 
good barrier against hydrogen, while silicon nitride is of- 
ten used in practice as a passivating layer over an entire 
semiconductor device, the equipment necessary for this 
being available. In addition, silicon nitride can be very 

35 well selectively etched relative to silicon oxide, so that 
silicon nitride can be easily brought into a pattern where- 
by silicon nitride can be provided only at the area of the 
capacitor. The provision of the silicon nitride may be ef- 
fected by a known technique such as, for example, dep- 

40 osition from a gas phase (CVD). Especially silicon ni- 
tride provided at a temperature of approximately 800° 
C forms a very good barrier against hydrogen. 

An additional advantage is obtained when a layer 
of silicon oxide is provided between the silicon nitride 

45 layer and the surface of the semiconductor body. Me- 
chanical stresses can occur in the silicon nitride, caus- 
ing cracks or shifts in conductor tracks or electrodes of 
the capacitor. A silicon oxide layer is capable of absorb- 
ing these stresses, so that the conductor tracks and the 

50 electrodes remain intact. The silicon oxide layer may be 
provided in a known manner (for example, in a 101325 
Pa (1 atm.) SILOX process), possibly supported by a 
plasma (PECVD). 

A further embodiment is characterized in that a hy- 

55 drogen-absorbing layer is provided as the coating layer. 
A layer of, for example, nickel or palladium may be pro- 
vided as the hydrogen-absorbing layer. This layer may 
also serve as a conductor track. The absorbing layer 
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must have such a thickness that only a very small quan- 
tity of hydrogen can penetrate the ferroelectric dielectric 
during heating in the hydrogen atmosphere. 

Preferably, palladium is provided as the hydrogen- 
absorbing layer. Palladium absorbs hydrogen well, 
while it is also easily provided, for example, by a sput- 
tering process. 

If a conducting hydrogen-absorbing layer is used, 
the capacitor may be short-circuited. Preferably, an in- 
sulating auxiliary layer is provided between the hydro- 
gen-absorbing layer and the surface of the semiconduc- 
tor body. The provision of the insulating auxiliary layer 
means that the conducting hydrogen-absorbing layer 
need not necessarily be removed and can even be used 
as an additional conductor track. 

Preferably, a silicon nitride layer is provided as the 
auxiliary layer by means of a plasma enhanced deposi- 
tion process from the gas phase (Plasma Enhanced 
Chemical Vapour Deposition, PECVD). PECVD silicon 
nitride is provided at a comparatively low temperature 
of between approximately 200 and 350° C, so that the 
influence of the temperature on the semiconductor de- 
vice is small. Silicon nitride provided by means of 
PECVD, however, contains a quantity of hydrogen. Dur- 
ing heating of the semiconductor device, this hydrogen 
can diffuse into the ferroelectric dielectric and cause a 
degradation of this dielectric. The absorption layer ab- 
sorbs hydrogen from the silicon nitride layer and thus 
ensures a low hydrogen pressure in the silicon nitride, 
so that the hydrogen will not diffuse from the silicon ni- 
tride layer into the ferroelectric dielectric. In addition, the 
transmissivity of the silicon nitride layer for hydrogen is 
small. 

The invention also relates to a semiconductor mem- 
ory device comprising a semiconductor body with a 
semiconductor element and a surface on which is 
present a capacitor with a lower electrode, an oxidic fer- 
roelectric dielectric, and an upper electrode which does 
not cover an edge of the dielectric, an insulating layer 
with superimposed metal conductor tracks being provid- 
ed on the semiconductor body. According to the inven- 
tion, said device is characterized in that a coating layer 
which functions as a hydrogen barrier or as a hydrogen- 
absorbing layer is provided at the area of the said edge 
and in that dangling bonds below the conductor tracks 
are neutralised by hydrogen. Such a semiconductor de- 
vice can be heated in a hydrogen-containing atmos- 
phere in order to reduce its access time without the ox- 
idic ferroelectric dielectric being attacked. 

During heating in a hydrogen-containing atmos- 
phere, a small quantity of hydrogen can diffuse through 
the upper electrode and reduce the ferroelectric dielec- 
tric situated below the upper electrode. Preferably, 
therefore, the coating layer is provided over substantial- 
ly the entire upper electrode. 

Preferably, the device according to the invention is 
characterized in that a silicon nitride layer is provided 
as the coating layer. Silicon nitride forms a very good 



barrier against hydrogen, while silicon nitride is often 
used in practice as a passivating layer over an entire 
semiconductor device, the equipment necessary for this 
being available. In addition, silicon nitride can be very 

5 well selectively etched relative to silicon oxide. The pro- 
vision of the silicon nitride can take place by a known 
technique such as, for example, deposition from a gas 
phase (CVD). Especially silicon nitride provided at a 
temperature of approximately 800° C forms a very good 

10 barrier against hydrogen, so that the semiconductor de- 
vice can be heated in a hydrogen -containing atmos- 
phere. 

An additional advantage is obtained when a layer 
of silicon oxide is provided between the silicon nitride 

is layer and the surface of the semiconductor body. Me- 
chanical stresses can occur in the silicon nitride, caus- 
ing cracks or shifts in conductor tracks or capacitor elec- 
trodes. A layer of silicon oxide is capable of absorbing 
these stresses, so that the conductor tracks and the 

20 electrodes remain intact. 

A further embodiment is characterized in that a hy- 
drogen-absorbing layer is provided as the coating layer. 
A layer of, for example, nickel or palladium may be pro- 
vided as the hydrogen-absorbing layer. The semicon- 

25 ductor device can then be heated in a hydrogen-con- 
taining atmosphere without the oxidic ferroelectric die- 
lectric being attacked. The said layer may also serve as 
a conductor track. The absorbing layer must have such 
a thickness that only a very small quantity of hydrogen 

30 can penetrate the ferroelectric dielectric during heating 
in the hydrogen-containing atmosphere. 

Preferably, palladium is provided as the hydrogen- 
absorbing layer. Palladium absorbs hydrogen well, 
while it is also easily provided, for example, by a sput- 

3S tering process. 

If a conducting hydrogen-absorbing layer is used, 
the capacitor may be short-circuited. Preferably, an in- 
sulating auxiliary layer is provided between the hydro- 
gen-absorbing layer and the surface of the semiconduc- 

40 tor body Thanks to this insulating auxiliary layer, the ab- 
sorbing layer may be used as an additional conductor 
track. 

Preferably, a silicon nitride layer is provided as the 
auxiliary layer by means of a plasma enhanced deposi- 
ts tion process from the gas phase (Plasma Enhanced 
Chemical Vapour Deposition, PECVD). PECVD silicon 
nitride is provided at a comparatively low temperature 
of between approximately 200 and 350° C, so that the 
influence of the temperature on the semiconductor de- 
50 vice is small. Silicon nitride provided by means of 
PECVD, however, contains a quantity of hydrogen. Dur- 
ing heating of the semiconductor device, this hydrogen 
can diffuse into the ferroelectric dielectric and cause a 
degradation of this dielectric. The absorption layer ab- 
55 sorbs hydrogen from the silicon nitride layer and thus 
ensures a low hydrogen pressure in the silicon nitride, 
so that the hydrogen will not diffuse from the silicon ni- 
tride layer into the ferroelectric dielectric. In addition, the 
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transmissivity of the silicon nitride layer for hydrogen is 
small. 

The invention will be explained in more detail below 
by way of example with reference to drawings, in which: 

Fig. 1 is a cross-section of a semiconductor device 
having a capacitor at a surface comprising a ferro- 
electric dielectric provided with a coating layer ac- 
cording to the invention, 

Figs. 2 to 5 are cross-sections of semiconductor de- 
vices, each having a capacitor at a surface with a 
ferroelectric dielectric provided with a coating layer 
according to further embodiments of the invention. 

The Figures are purely diagrammatic and not drawn 
to scale. Corresponding parts are generally given the 
same reference numerals in the Figures. 

Fig. 1 shows a cross-section of a semiconductor de- 
vice made according to the invention. In the method ac- 
cording to the invention, a semiconductor device is man- 
ufactured in that a capacitor 2 is provided on a surface 
10 of a semiconductor body 3 comprising a semicon- 
ductor element 1 through the provision of a lower elec- 
trode 1 1 , an oxidic ferroelectric dielectric 1 2, and an up- 
per electrode 13 in that order, the upper electrode not 
covering an edge of the dielectric, after which an insu- 
lating layer 14 with superimposed metal conductor 
tracks 1 7 and 1 8 is provided. Such a semiconductor de- 
vice forms a memory element with switching electronics. 
For that purpose, a semiconductor element 1 acting as 
a switching transistor is connected to a capacitor 2. Only 
one transistor 1 and one capacitor 2 are drawn for sim- 
plity's sake, but in practice the semiconductor body 3 
comprises very many such transistors and capacitors. 
The MOS transistor is provided in usual manner in the 
silicon semiconductor body 3 with a gate electrode 4 of 
polycrystalline silicon insulated from the semiconductor 
body 3 by a silicon oxide layer 5 having a thickness of 
approximately 30 nm. The gate electrode 4 is further in- 
sulated by means of a silicon oxide layer 6. Different 
transistors are separated from one another by field ox- 
ide regions 7. Source and drain regions 8 and 9 of the 
transistor are made through diffusion between field ox- 
ide 7 and gate electrode 4. The semiconductor further 
comprises the surface 1 0 on which the capacitor 2 form- 
ing a memory element is provided in known manner with 
a lower electrode 11 comprising platinum, a ferroelectric 
dielectric 1 2, and an upper electrode 1 3 comprising plat- 
inum. The lower electrode 11 is provided, for example, 
through a sputtering process on a Si (1 00) slice 3, which 
is provided with an approximately 600 nm thick layer of 
Si0 2 6 in that a 20 nm thick layer of titanium is deposited, 
a 39 nm thick layer of platinum is deposited, and then 5 
nm titanium is deposited again, upon which the lower 
electrode is heated for one hour at 750° C in an ^2/^2 
4 : 1 atmosphere. A lower electrode with a thickness of 
approximately 75 nm and comprising platinum is then 
present with good adhesion on the semiconductor sur- 



face. The square resistance is approximately 4 Q. The 
lower electrode has a roughness of approximately 0,01 
u.m. 

After the lower electrode has been provided, the ferro- 

5 electric dielectric 12, for example lead-zirconium titan- 
ate, is provided on the electrode material 11. The start- 
ing material for this is a solution of lead ethylhexanoate, 
zirconium acetylacetonate and titanium-n-butoxide in n- 
butanol (molar concentrations approximately 0,2-0,5). 

10 This solution is provided on the lower electrode by 
means of a spinning process in a centrifuge (rotation 
speed approximately 500-1500 rpm). Baking takes 
place at approximately 700° C for 6 hours in a furnace 
with an NOg/C^ 4 : 1 atmosphere. The layer thickness 

is of the ferroelectric material obtained by one spinning 
process and one baking cycle is approximately 0,1 u.m. 
To obtain a desired layer thickness of approximately 0,5 
u.m, this process is carried out five times. Atypical com- 
position of lead-zirconium titanate obtained by the proc- 

20 ess indicated above is PbZr 0t 4 7 Ti 0i5 3O 3 . 

The lower electrode 11 and the dielectric 12 are then 
etched into a pattern. An upper electrode 13 is provided 
on the ferroelectric dielectric 1 2 in the same way as the - 
lower electrode 11, except for the heating step, which 

25 takes place at the baking temperature of the dielectric, 
so at approximately 700° C. 

The surface of the capacitor 2 is then coated with an 
insulating layer 14. Contact holes 15 and 16 are etched 
in this layer. The upper electrode 1 3 is connected to the 

so source region 8 of the transistor 1 through these contact 
holes by means of metal conductor tracks 17 and 18. 
For example, a usual alloy of titanium and tungsten is 
provided as layer 1 7, and an aluminium alloy as layer 1 8. 
The transistor 1 and the capacitor 2 are connected to 

35 switching electronics in the semiconductor body. The 
lower electrode 11 is connected to a drive line, the gate 
electrode 4 to a word line, while the drain region 9 is 
connected to a so-called bit line through metal conduc- 
tor tracks 17 and 18. It is possible to drive the memory 

40 element by means of voltage pulses at the various lines 
and to switch the ferroelectric dielectric 1 2 between two 
stable polarization states. 

It is found in practice that a device made by the 
known method described is comparatively slow and has 

45 an access time which is, for example, longer than 100 
nsec. 

To manufacture a faster device, according to the in- 
vention, the method mentioned in the opening para- 
graph is characterized in that the edge of the upper elec- 
50 trode not covered by the dielectric is covered with a coat- 
ing layer which is practically imperviable to hydrogen, 
and in that then the device is heated in an atmosphere 
which contains hydrogen. 

A device made by the known method is comparatively 
55 slow because dangling bonds are present below con- 
ductor tracks. These bonds may easily release elec- 
trons and thus affect the charge transport through the 
conductor tracks, which renders the device slow. The 
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dangling bonds arise during the deposition of the metal 
of the conductor tracks on the region of insulating ma- 
terial. To obtain a good adhesion, a metal which reduces 
the insulating material is used, for example titanium or 
aluminium, whereby dangling bonds are created. These $ 
bonds are neutralized by a heat treatment at approxi- 
mately 450° C in an atmosphere containing hydrogen 
during approximately 30 minutes. 
During the heat treatment, the hydrogen diffuses 
through the insulating layer or through the conductor 10 
tracks and chemically joins itself to the dangling bond, 
so that the dangling bond is neutralized. The charge 
transport through the conductor tracks is then no longer 
hampered, which renders the device faster. A disadvan- 
tage of the heat treatment in an atmosphere containing *s 
hydrogen is that the oxidic ferroelectric dielectric is also 
reduced by the hydrogen and thus loses its ferroelectric 
characteristics. In particular, hydrogen diffuses to the di- 
electric through the edge not covered by the upper elec- 
trode. To prevent the penetration of hydrogen into the 20 
ferroelectric dielectric, according to the invention, a 
coating layer which is practically imperviable to hydro- 
gen is provided at the area of the edge. The insulating 
layer 14 in Fig. 1 , for example, may be provided to form 
such a coating layer. It is alternatively possible to pro- 25 
vide a separate coating layer over the non-covered edge 
of the capacitor. The coating layer may be, for example, 
a silicon nitride or silicon oxynitride layer provided by a 
usual deposition process from the gas phase (CVD). 
By way of example, a silicon nitride layer is provided 00 
over the upper electrode 13 comprising platinum of the 
capacitor 2 in that silane and ammonia are made to react 
in usual manner in a deposition reactor at approximately 
700° C. An approximately 0,1 u.m thick insulating layer 
14 of silicon nitride is then provided, for example. Such 35 
a silicon nitride layer contains up to approximately 8 at% 
hydrogen. This quantity, however, is not high enough to 
cause damage to the dielectric. 

Contact holes 15 and 16 are etched in the silicon nitride 
layer previously provided, upon which a 100 nm thick 40 
layer 17 of a titanium-tungsten alloy (for example 
Ti 20 W 80 ) is provided through a sputtering process, fol- 
lowed by a 500 nm thick layer 18 of aluminium. Dangling 
bonds are present at the interface between the silicon 
nitride layer 14 and the titanium-tungsten layer 17, 45 
which bonds are neutralized by a heat treatment of ap- 
proximately 30 minutes at 450° C in an atmosphere con- 
taining hydrogen (for example, Ng/Hg 4: 1). The silicon 
nitride layer 14 then forms an effective barrier against 
the hydrogen, so that the ferroelectric dielectric is not so 
reduced during the neutralization of the dangling bonds. 

The upper electrode in the known device is made 
of platinum, possibly provided with a titanium adhesion 
layer. A small quantity of hydrogen may diffuse through 
the upper electrode, for example at the contact hole 1 5, ss 
and reduce the ferroelectric dielectric 12 situated below 
the upper electrode 13. This may lead to a change in 
the capacitance value of the capacitor, since the reduc- 



tion of a ferroelectric dielectric by hydrogen leads to the 
creation of a conductive layer, which reduces the thick- 
ness of the dielectric or even completely short-circuits 
the capacitor. It is also possible for an upper electrode 
made of an oxidic conductor to be used, such as, for 
example, La 0i5 Sro i5 Co0 3 , which can be attacked by the 
hydrogen. Preferably, therefore, the coating layer is pro- 
vided over substantially the entire upper electrode. Fig. 
2 shows a semiconductor device in which the capacitor 
2 is provided with a lower electrode 11, a ferroelectric 
dielectric 12 which fully covers the lower electrode 11, 
and an upper electrode 13 which forms a connection to 
a conductor track of titanium 17 and aluminium 18. The 
upper electrode 1 3 is fully covered by a coating layer 20 
which is practically imperviable to hydrogen, so that dur- 
ing a heat treatment of the device in an atmosphere con- 
taining hydrogen substantially no hydrogen can pene- 
trate the dielectric. A silicon nitride layer with a thickness 
of approximately 300 nm is preferably provided as the 
coating layer 14 or 20 practically imperviable to hydro- 
gen. Silicon nitride forms a very good barrier against hy- 
drogen because of its high density. In practice, silicon 
nitride is often used as a passivating layer over an entire 
semiconductor device, so that the necessary deposition 
equipment is available. In addition, silicon nitride can be 
very well selectively etched relative to silicon oxide by 
means of wet etching step with phosphoric acid of 140° 
C. The silicon nitride may be provided by a known tech- 
nique such as, for example, deposition from a gas phase 
(CVD). 

In Fig. 3, a layer of silicon oxide 25 with a thickness 
of 50 nm is provided over the upper electrode 13, over 
which again the silicon nitride layer 20 of 300 nm thick- 
ness is provided. An additional advantage is obtained 
in this way, since mechanical stresses which may occur 
in the silicon nitride and which may cause cracks or 
shifts in conductor tracks or electrodes of the capacitor 
are reduced. 

A further embodiment preferably comprises a hy^ 
drogen -absorbing layer 30 (see Fig. 4) as the coating/ 
layer. A layer of, for ^^gle^nicJ^oLBglladium may 
be used as the hydrogen -absorbing layer. These layers\ 
may be provided by means of usual techniques such as \ 
CVD or sputtering. In Fig. 4, a palladium layer is provid- N 
ed over the upper electrode 13 of the capacitor by way 
of hydrogen-absorbing layer 30. This layer may also be j 
used as an additional conductor track, as shown in Fig. / 
4. The palladium layer may be covered in usual manner 
by, for example, a silicon oxide layer 40. Palladium ab- 
sorbs hydrogen well, while it is also easy to provide, for 
example, by a sputtering process. The absorbing layer 
must have such a thickness that only a very small quan- 
tity of hydrogen can penetrate the ferroelectric dielectric 
during heating in the hydrogen atmosphere, for exam- 
ple, a thickness of 0,2 u.m palladium for a heat treatment 
of 30 minutes at 450° C. The palladium layer may short- 
circuit the capacitor, which is why preferably first an in- 
sulating auxiliary layer 50 of silicon oxide or silicon ni- 
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tride is provided before the hydrogen -absorbing layer 30 
is provided (see Fig. 5). Preferably, a silicon nitride layer 
provided by means of a plasma enhanced deposition 
process from the gas phase (PECVD) is used for the 
layer 50. Such a layer may be provided at a compara- 
tively low temperature of between 200 and 350° C, so 
that the temperature load on the semiconductor device 
is small. The palladium layer 30 may then be finished 
again, for example, with a silicon oxide layer 40, for ex- 
ample, a PECVD oxide layer. 



Claims 

1 . A method of manufacturing a semiconductor mem- 
ory device comprising a semiconductor element (1 ) 
and a capacitor (2), whereby said capacitor (2) is 
provided on a surface (1 0) of a semiconductor body 
(3) comprising the semiconductor element (1), in 
that consecutively a lower electrode (11), an oxidic 
ferroelectric dielectric (12), and an upper electrode 
(13) are provided in such a way that the upper elec- 
trode (13) does not cover an edge of the dielectric 
(1 2), after which an insulating layer (14) with super- 
imposed metal conductor tracks (17, 18) is provid- 
ed, characterized in that the edge of the dielectric 
(12) not covered by the upper electrode (1 3) is cov- 
ered with a coating layer (14, 20, 30), which func- 
tions as a hydrogen barrier during a subsequent 
heating step in an atmosphere which contains hy- 
drogen and that then the device is heated in the at- 
mosphere that contains hydrogen. 

2. A method as claimed in claim 1 , characterized in 
that the coating layer (14, 20, 30) is provided over 
the entire upper electrode (13). 

3. A method as claimed in claim 1 or 2, characterized 
in that for the coating layer (14, 20) a CVD silicon- 
nitride coating is provided at a temperature of ap- 
proximately 700°C or 800°C. 

4. A method as claimed in Claim 3, characterized in 
that a layer of siliconoxide (25) is provided between 
the silicon nitride layer (20) and the surface (10) of 
the semiconductor body (3). 

5. A method as claimed in Claim 1 or 2, characterized 
in that a hydrogen absorbing layer (30) is provided 
as the coating layer. 

6. A method as claimed in Claim 5, characterized in 
that palladium is provided as the hydrogen absorb- 
ing layer (30). 

7. A method as claimed in Claim 5 or 6, characterized 
in that an insulating auxiliary layer (50) is provided 
between the hydrogen absorbing layer (30) and the 



surface (10) of the semiconductor body (3). 

8. A method as claimed in Claim 7, characterized in 
that a silicon nitride layer (50) is provided as the 

5 auxiliary layer by means of a plasma enhanced dep- 
osition process from the gas phase (Plasma En- 
hanced Chemical Vapour Deposition, PECVD). 

9. A semiconductor memory device comprising a sem- 
10 iconductor body (3) with a semiconductor element 

(1) and a surface (10) on which is present a capac- 
itor (2) with a lower electrode (11), an oxidic ferro- 
electric dielectric (12), and an upper electrode (13) 
which does not cover an edge of the dielectric (1 2), 

15 an insulating layer (14) with superimposed metal 
conductor tracks (17, 18) being provided on the 
semiconductor body (3), characterized in that a 
coating layer (14, 20, 30) which functions as a hy- 
drogen barrier or as a hydrogen-absorbing layer is 

20 provided at the area of said edge and in that dan- 
gling bonds below the conductor tracks (17, 18) are 
neutralized by hydrogen. 

1 0. A semiconductor device as claimed in claim 9, char- 
ts acterized in that the coating layer (14, 20, 30) is pro- 
vided over the entire upper electrode (13). 

11. A semiconductor device as claimed in claim 9 or 1 0, 
characterized in that a silicon nitride layer is provid- 

30 ed as the coating layer (14, 20). 

12. A semiconductor device as claimed in claim 11, 
characterized in that a layer of silicon oxide (25) is 
provided between the siliconnitride layer (20) and 

35 the surface (10) of the semiconductor body (3). 



1 3. A semiconductor device as claimed in claim 9, char- 
acterized in that palladium (30) is provided as hy- 
drogen-absorbing layer. 

14. A semiconductor device as claimed in claim 13, 
characterized in that an insulating auxiliary layer 
(50) is provided between the hydrogen-absorbing 
layer (30) and the surface (1 0) of the semiconductor 
body (3). 
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Verfahren zur Herstellung einer Halbleiterspeicher- 
anordnung, mit einem Halbleiterelement (1) und ei- 
nem Kondensator (2), wobei der genannte Konden- 
sator (2) auf einer Oberflache (1 0) eines Halbleiter- 
korpers (3) mit dem Halbleiterelement (1 ) vorgese- 
hen ist, wobei nacheinander eine Unterelektrode 

(11) , ein oxidisches ferroelektrisches Dielektrikum 

(12) und eine Oberelektrode (13) derart vorgese- 
hen sind, daG die Oberelektrode (13) einen Rand 
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des Dielektrikums (12) nicht bedeckt, wobei danach 
eine Isolierschicht (14) mit darauf vorgesehenen 
Metallteiterspuren (17, 18) angebracht wird, da; 
durch gekennzeichnet , daB der nicht durch die 
Oberelektrode (13) bedeckte Rand des Dielektri- 
kums (12) mit einer wahrend eines nachfolgenden 
Erhitzungsschrittes in einer Wasserstoffatmospha- 
re als Wasserstoffsperre wirksamen Abdeckschicht 
(1 4, 20, 30) bedeckt ist, und daB die Anordnung da- 
nach in einer wasserstoffhaltigen Atmosphare er- 
hitzt wird. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net , daB die Deckschicht (14, 20, 30) uberdie ganze 
Oberelektrode (13) vorgesehen ist. 

3. Verfahren nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet , daB als Deckschicht (14, 20) eine 
CVD-Siliziumnitridschicht bei einer Temperatur von 
etwa 700°C angebracht wird. 

4. Verfahren nach Anspruch 3, dadurch gekennzeich- 
net , daB zwischen der Siliziumnitridschicht (20) und 
der Oberflache (10) des Halbleiterkorpers (3) eine 
Siliziumoxidschicht (25) vorgesehen wird. 

5. Verfahren nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet , daB als Deckschicht eine wasser- 
stoffabsorbierende Schicht (30) angebracht wird. 

6. Verfahren nach Anspruch 5, dadurch gekennzeich- 
net , daB als wasserstoffabsorbierende Schicht (30) 
Palladium angebracht wird. 

7. Verfahren nach Anspruch 5 oder 6, dadurch ge- 
kennzeichnet , daB zwischen der wasserstoffabsor- 
bierenden Schicht (30) und der Oberflache des 
Halbleiterkorpers (3) eine isolierende Hilfsschicht 
(50) angebracht wird. 

8. Verfahren nach Anspruch 7, dadurch gekennzeich- 
net , daB als Hilfsschicht in einer plasmaunterstutz- 
ten Gasphasenabscheidung nach chemischem 
Verfahren (Plasma Enhanced Chemical Vapour De- 
position, PECVD) eine Siliziumnitridschicht (50) an- 
gebracht wird. 

9. Halbleiterspeicheranordnung mit einem Halbleiter- 
korper (3) mit einem Halbleiterelement (1 ) und einer 
Oberflache (10), auf derein Kondensator (2) vorge- 
sehen ist, mit einer Unterelektrode (11), einem oxi- 
dischen ferroelektrischen Dielektrikum (12) und ei- 
ner Oberelektrode (13), die einen Rand des Dielek- 
trikums (12) nicht bedeckt, weiterhin mit einer Iso- 
lierschicht (14).mit darauf vorgesehenen Metalllei- 
terspuren (17, 18) die auf dem Halbleiterkdrper (3) 
angeordnet sind, dadurch gekennzeichnet , daB an 
dem Rand eine nahezu wasserstoffundurchlassige 
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als Wasserstoffsperre oder als wasserstoffabsor- 
bierende Schicht wirksame Deckschicht (14, 20, 
30) angebracht ist und daB freie Bindungen unter- 
halb der Letterspuren (17, 18) durch Wasserstoff 
neutralisiert werden. 

1 0. Halbleiteranordnung nach Anspruch 9, dadurch ge- 
kennzeichnet , daB die Deckschicht (14, 20, 30) 
tiber die ganze Oberelektrode (13) vorgesehen ist. 

1 1 . Halbleiteranordnung nach Anspruch 9 oder 10, da- 
durch gekennzeichnet , daB als Deckschicht (14, 
20) eine Siliziumnitridschicht vorgesehen ist. 

12. Halbleiteranordnung nach Anspruch 11, dadurch 
gekennzeichnet , daB zwischen der Siliziumnitrid- 
schicht (20) und der Oberflache (10) des Halbleiter- 
korpers (3) eine Siliziumoxidschicht (25) vorgese- 
hen ist. 

1 3. Halbleiteranordnung nach Anspruch 9, dadurch ge- 
kennzeichnet , daB als wasserstoffabsorbierende 
Schicht Palladium (30) vorgesehen ist. 



25 14. Halbleiteranordnung nach Anspruch 13, dadurch 
gekennzeichnet , daB zwischen der wasserstoffab- 
sorbierenden Schicht (30) und der Oberflache (10) 
des Halbleiterkorpers (3) eine isolierende Hilfs- 
schicht (50) vorgesehen ist. 

30 



Revendications 

1. Procede pour la fabrication d'un dispositif de me- 
moire semiconducteur muni d'un element semicon- 
ducteur (1 ) et d'un condensateur (2), lequel conden- 
sates (2) est dispose sur une surface (10) d'un 
corps semiconducteur (3) muni de I'element semi- 
conducteur (1), dans lequel sont disposes succes- 
sivement une electrode inferieure (11), un dielectri- 
que ferroelectrique oxydique (12) et une electrode 
superieure (1 3) de facon que I'electrode superieure 
(13) ne recouvre pas un bord du dtelectrique (12), 
apres quoi est disposed une couche isolante (14) 
superposee de pistes conductrices metalliques (1 7, 
18), caracterise en ce que le bord du dielectrique 
(1 2) non recouvert de I'electrode su^eneu^J^est 
recouvert d'une couche de recouvrenne 1 nLU4^2k 
30Jk qui fonctionne comme barriere d'hydrogene 
pendant une etape de chauffage suivante dans une 
atmosphere contenant de Phydrogene et en ce que 
le dispositif est chauffe dans ('atmosphere conte- 
nant de I'hydrogene. 
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ss 2. Procede selon la revendication 1 , caracterise en ce 
que la couche de recouvrement (14, 20, 30) est ap- 
pliquee sur toute I'electrode superieure (13). 
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3. 



Procede selon la revendication 1 ou 2, caracterise 
en ce que pour la couche de recouvrement (14, 20) 
est applique un recouvrement en nitrure de silicium 
DVC a une temperature d'approximativement 
700°C ou 800°C. 



5 



12. 



Dispositif semiconducteur selon la revendication 
11, caracterise en ce qu'une couche en oxyde de 
silicium (25) est appliquee entre la couche en nitru- 
re de silicium (20) et la surface (10) du corps semi- 
conducteur (3). 



4. 



Procede selon la revendication 3, caracterise en ce 
qu'une couche en oxyde de silicium (25) est appli- 
quee entre la couche en nitrure de silicium (20) et 
la surface (10) du corps semiconducteur (3). 



13. 



Dispositif semiconducteur selon la revendication 9, 
caracterise en ce que du pall adium (3 0) est appli- 
que comme couche absorbant I'hydrogene. 
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5. 



Procede" selon la revendication 1 ou 2, caracterise 
en ce qu'une couche absorbant I'hydrogene (30) est 
appliquee comme la couche de recouvrement. 
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14. 



Dispositif semiconducteur selon la revendication 
13, caracterise en ce qu'une couche auxiliaire iso- 
lante (50) est appliquee entre la couche absorbant 
I'hydrogene (30) et la surface (10) du corps semi- 
conducteur 



6. Procede selon la revendication 5, caracterise en ce 
/ que ^palladh inijasj applique comme la couche ab- 




sorbant ^h^drog^nej^30). 

7. Procede selon la revendication 5 ou 6, caracterise 20 
en ce qu'une couche auxiliaire isolante (50) est ap- 
pliquee entre la couche absorbant I'hydrogene (30) 

et la surface (10) du corps semiconducteur (3). 

8. Proc§de selon la revendication 7, caracterise en ce 25 
qu'une couche en nitrure de silicium (50) est appli- 
quee comme la couche auxiliaire a I'aide d'un pro- 
cessus de depot a plasma augmente a partir de la 
phase gazeuse (Depot de Vapeur Chimique a Plas- 
ma Augmente, DVCPA). 30 

9. Dispositif de memoire semiconducteur comprenant 
un corps semiconducteur (3) muni d'un element 
semiconducteur (1 ) et d'une surface (1 0) sur laquel- 

le est present un condensateur (2) presentant une 35 
electrode inferieure (11), un dielectrique ferroelec- 
trique oxydique (12) et une electrode superieure 
(13) qui ne recouvre pas un bord du dielectrique 
(12), une couche isolante (14) superposee de pis- 
tes conductrices rrtetalliques (17, 18) etant appli- 40 
quee sur le corps semiconducteur (3), caracterise 
en ce qu'une couche de recouvrement (14, 20, 30) 
qui fonctionne comme barriere d'hydrogene ou 
comme couche absorbant I'hydrogene est appli- 
quee a I'endroit dudit bord et en ce que des liaisons 45 
separees au-dessous des pistes conductrices (17, 
18) sont neutralisees par de I'hydrogene. 

10. Dispositif semiconducteur selon la revendication 9, 
caracterise en ce que la couche de recouvrement so 
(14, 20, 30) est appliquee sur toute ['electrode su- 
perieure (13). 

11. Dispositif semiconducteur selon la revendication 9 

ou 10, caracterise" en ce qu'une couche en nitrure ss 
de silicium est appliquee comme la couche de re- 
couvrement (14, 20). 




